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* argvl.c

* Conmputer Science 50
* David J. Mal an

* Prints command-|ine argunents, one per line.

* Denonstrates use of argv.
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#i ncl ude <stdio. h>

int

mai n(int argc, char *argv[])

{
/1 print argunents
printf("\n");
for (int i =0; i < argc; i++)

printf("%\n", argv[i]);

printf("\n");
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* argv2.c

* Conmputer Science 50
* David J. Mal an

* Prints command-|ine argunments, one character per |ine.

* Denonstrates argv as a two-di mensional array.
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#i ncl ude <stdio. h>
#i ncl ude <string. h>

int

mai n(int argc, char *argv[])

{
/1 print argunents
printf("\n");
for (int i =0; i < argc; i++)
{

for (int j =0, n=strlen(argv[i]); J < n; j++)
printf("%\n", argv[il[j]);
printf("\n");
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* arrayl.c

Conput er Sci ence 50
David J. Mal an

Conputes a student's average across 2 quizzes

Denonstrates Cs math library
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#i ncl ude <cs50. h>
#i ncl ude <math. h>
#i ncl ude <stdi o. h>

/'l nunber of quizzes per term
#define QU ZZES 2

int

mai n(voi d)

{

/'l ask user for grades

fl oat grades|[ QUI ZZES] ;

printf("\nWat were your quiz scores?\n\n")

for (int i =0; i < QUZZES; i++)

{
printf("Quiz #%l of %l: ", i+1, QU ZZES)
grades[i] = GetFloat()

}

/'l conpute average
float sum= 0
for (int i =0; i < QUZZES;, i++)
sum += grades[i];
int average = (int) round(sum/ QU ZZES)

/'l report average
printf("\nYour average is: %\ n\n", average)
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* array2.c

Conput er Sci ence 50
David J. Mal an

Conputes a student's average across 2 quizzes

Denonstrates use of an array, a constant, and rounding
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#i ncl ude <cs50. h>
#i ncl ude <stdio. h>

/'l nunber of quizzes per term
#def i ne QUI ZZES 2

int

mai n(voi d)

{

/'l ask user for grades

fl oat grades[ QUI ZZES] ;

printf("\nWat were your quiz scores?\n\n")

for (int i =0; i < QUZZES;, i++)

{
printf("Quiz #% of %: ", i+1, QU ZZES)
grades[i] = GetFloat()

}

/1 conpute average
float sum= 0
for (int i =0; i < QUZZES;, i++)
sum += grades[i];
int average = (int) (sum/ QU ZZES + 0.5)

/'l report average
printf("\nYour average is: %\ n\n", average)
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***************************************************************************/

beerl.c

Conput er Sci ence 50
David J. Mal an

Sings "99 Bottles of Beer on the Wall.'

Denonstrates a for loop (and an opportunity for hierarchica

deconposi tion)

#i ncl ude <cs50. h>
#i ncl ude <stdi o. h>

int
mai

{

n(void)

/1 ask user for nunber

printf("How many bottles will there be? ");
int n = Getint();

/1 exit upon invalid input

if(n<1)

{
printf("Sorry, that nmakes no sense.\n")
return 1;

}

/1 sing the annoyi ng song

printf("\n")

for (int i =n; i >0; i--)

{

printf("% bottle(s) of beer on the wall,\n", i)
printf("% bottle(s) of beer,\n", i)
printf("Take one down, pass it around,\n")

printf("%l bottle(s) of beer on the wall.\n\n", i - 1);

}

/1 exit when song is over
printf("Ww, that's annoying.\n")
return 0
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beer2.c

Conput er Sci ence 50
David J. Mal an

Sings "99 Bottles of Beer on the Wall.'

Denonstrates a while | oop (and an opportunity for hierarchica
deconposi tion)

***************************************************************************/

#i ncl ude <cs50. h>
#i ncl ude <stdi o. h>

int

mai n(voi d)

{

/1 ask user for nunber
printf("How many bottles will there be? ");
int n = Getint();

/1 exit upon invalid input

if (n<1)

{
printf("Sorry, that nmakes no sense.\n")
return 1;

}

/1 sing the annoyi ng song

printf("\n")

while (n > 0)

{
printf("% bottle(s) of beer on the wall,\n", n)
printf("% bottle(s) of beer,\n", n)
printf("Take one down, pass it around,\n")
printf("%l bottle(s) of beer on the wall.\n\n", n - 1)
n--;

}

/1 exit when song is over
printf("Ww, that's annoying.\n")
return 0
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beer3.c

Conput er Sci ence 50
David J. Mal an

Sings "99 Bottles of Beer on the Wall.'

Denpnstrates a condition within a for |oop

#i ncl ude <cs50. h>
#i ncl ude <stdio. h>

int

mai n(voi d)

{

/'l ask user for nunber
printf("How many bottles will there be? ")
int n=Cetlnt();

/1 exit upon invalid input

it (n<1)

{
printf("Sorry, that nmakes no sense.\n")
return 1;

}

/1 sing the annoying song

printf("\n")

for (int i =n; i >0; i--)

{
/'l use proper gramar
string s1 = (i == 1) ? "bottle" : "bottles"
string s2 = (i == 2) ? "bottle" : "bottles"

/'l sing verses

printf("% % of beer on the wall,\n", i, sl);
printf("% % of beer,\n", i, sl);

printf("Take one down, pass it around,\n")
printf("% % of beer on the wall.\n\n", i - 1,

}

/1 exit when song is over
printf("Ww, that's annoying.\n")
return 0
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s2);
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beer4d. c

Conput er Sci ence 50
David J. Mal an

Sings "99 Bottles of Beer on the Wall.'

Denponstrates hierarchical deconposition and paraneter passing
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#i ncl ude <cs50. h>
#i ncl ude <stdio. h>

/1 function prototype
voi d chorus(int b)

int

mai n(voi d)

{

/*
* Sings about specified nunber of bottles

/1 ask user for nunber
printf("How many bottles will there be? ");
int n = Getint();

/1 exit upon invalid input

if (n<1)

{
printf("Sorry, that nmakes no sense.\n")
return 1;

}

/'l sing the annoyi ng song
printf("\n")
while (n)

chorus(n--)

/1 exit when song is over
printf("Ww, that's annoying.\n")
return 0
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voi d
chor

{

us(int b)

/'l use proper gramar
string s1 = (b == 1) ? "bottle" : "bottles";
string s2 = (b == 2) ? "bottle" : "bottles";

/'l sing verses

printf("% % of beer on the wall,\n", b, sl);
printf("% % of beer,\n", b, sl);
printf("Take one down, pass it around,\n");
printf("% % of beer on the wall.\n\n", b - 1,

s2);



| ectures/ 3/ src/buggy3.c

10.

© XN OEWNE

AR R R R E R R R R R EEE R EEE R R R R R

* buggy3.c

* Conmputer Science 50
* David J. Mal an

* Shoul d swap two vari abl es’

* Can you find the bug?
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#i ncl ude <stdi o. h>

/1 function prototype
void swap(int a, int b);

int

nai n(voi d)

{
int x =1,
inty =2;
printf("x is %\n",
printf("y is %\ n",
printf("Swapping...\n");
swap(x, Y);
printf("Swapped!\n")
printf("x is %l\n",
printf("y is %\ n",

}

/*

* Swap argunents' val ue
*/

voi d
swap(int a, int b)
{
int tnp = a;
a = b;
b = tnp;

X);
y);

;<);
y);

S.

val ues,

but doesn't!
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* buggy4. c

* Conmputer Science 50
* David J. Mal an

* Should increnent a vari abl e,
* Can you find the bug?
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#i ncl ude <stdi o. h>

/1 function prototype
voi d increnent (void);

int

nai n(voi d)

{
int x =1,
printf("x is now %\ n", x);
printf("lIncrementing...\n");
increnent();
printf("Increnented!\n");
printf("x is now %\ n", Xx);

/*
* Tries to increnent Xx.
*/

voi d
i ncrenent (voi d)

{

X++;

}

but doesn't!
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* buggy5s. c

* Conmputer Science 50
* David J. Mal an

* Should increnent a variable, but doesn't!
* Can you find the bug?
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#i ncl ude <stdi o. h>
/1 gl obal variable
int x;

/1 function prototype
voi d increnent (void);

int

mai n(voi d)

{
printf("x is now %\ n", x);
printf("Initializing...\n");
x =1
printf("Initialized!'\n");
printf("x is now %\ n", x);
printf("lIncrementing...\n");
increnent();
printf("Increnented!\n");
printf("x is now %\ n", Xx);

}

/*

* I ncrements X.

*/

voi d

i ncrenent (voi d)

{
int x = 10;
X++;
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buggy6. ¢

Conput er Sci ence 50
David J. Mal an

Asks student for their grades but prints too many
Can you find the bug?

Denonstrates acci dental use of a "magic nunber."

***************************************************************************/

#i ncl ude <cs50. h>
#i ncl ude <stdi o. h>

/1 nunber of quizzes per term
#define QU ZZES 2

int

mai n(voi d)

{

fl oat grades[ QUI ZZES] ;

/'l ask user for scores
printf("\nWat were your quiz scores?\n\n")
for (int i =0; i < QUZZES; i++)
{
printf("Quiz #% of %: ", i+1, QU ZZES)
grades[i] = GetFloat();
}

/1 print scores
for (int i =0; i <3; i++)
printf("%2f\n", grades[i])
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* CS50 Library 3.0

* https://manual . cs50. net/Li brary

* denn
* Davi d

* Based

Hol | oway <hol | oway @ecs. harvard. edu>
J. Mal an <nmal an@ar var d. edu>

on Eric Roberts' genlib.c and sinpio.c

* Creative Commons Attribution-NonConmerci al - ShareAli ke 3.0 Unported License
* http://creativecomons. org/licenses/by-nc-sa/3.0/
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#i fndef _
#define _

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

/*

CS50_H
CS50_H

<fl oat. h>

<limts.h>
<st dbool . h>
<stdlib. h>

* Qur own data type for string variables

*/

typedef char *string;

/*

* Reads a line of text fromstandard input and returns the equival ent
* char; if text does not represent a char, user is pronpted to retry.
* Leading and trailing whitespace is ignored. |If line can't be read
* returns CHAR MAX

*/

char

Get Char (voi d) ;

/*
* Reads

a line of text fromstandard input and returns the equival ent

* doubl e as precisely as possible; if text does not represent a

* double, user is pronpted to retry. Leading and trailing whitespace
* is ignored. For sinplicity, overflow and underflow are not detected
* If line can't be read, returns DBL_MAX

*/
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doubl e
Get Doubl e(voi d);

* Reads a line of text fromstandard input and returns the equival ent
* float as precisely as possible; if text does not represent a float,

* user is pronpted to retry. Leading and trailing whitespace is ignored.

* For sinplicity, overflow and underflow are not detected. |If line can't
* be read, returns FLT_MAX.
*/

f1 oat

Get Fl oat (voi d);

* Reads a line of text fromstandard input and returns it as an

*int in the range of [-2731 + 1, 2731 - 2], if possible; if text

* does not represent such an int, user is pronpted to retry. Leading
* and trailing whitespace is ignored. For sinplicity, overflow is not
* detected. If line can't be read, returns | NT_MAX

*/

int
Getlnt(void);

/*

* Reads a line of text fromstandard input and returns an equival ent
* long long in the range [-27"63 + 1, 2763 - 2], if possible; if text
* does not represent such a long long, user is pronpted to retry.

* Leading and trailing whitespace is ignored. For sinplicity, overflow

* is not detected. |If line can't be read, returns LLONG MAX.
*/

long | ong
Get LongLong(voi d);

* Reads a line of text fromstandard input and returns it as a
* string (char *), sans trailing newine character. (Ergo, if

* user inputs only "\n", returns "" not NULL.) Returns NULL

* upon error or no input whatsoever (i.e., just EOF). Leading

* and trailing whitespace is not ignored. Stores string on heap
* (via nmalloc); nenory nust be freed by caller to avoid | eak.

| ectures/ 3/ src/cs50.h
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*/

string GetString(void);

#endi f



| ectures/3/src/sigml.c

10.

© XN OEWNE

AR R R R E R R R R R EEE R EEE R R R R R

* sigmal.c

*

* Conputer Science 50
* David J. Ml an

*

* Adds the nunbers 1 through n

*

* Denpnstrates iteration
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#i ncl ude <cs50. h>
#i ncl ude <stdio. h>

/'l prototype
int sigma(int);

int
mai n(voi d)
{
/1 ask user for a positive int
int n;
do
{
printf("Positive integer please: ");
n = Getlnt()
}
while (n < 1)
/1 conpute sumof 1 through n
int answer = sigma(n)
/'l report answer
printf("%l\n", answer);
}
/*

* Returns sumof 1 through m returns O if mis not positive
*/

int

sigma(int m

{
/1 avoid risk of infinite |oop
it (m< 1)
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return O;

/1 return sumof 1 through m

int sum= O;

for (int i =
sum += i;

return sum

1

<=

m

i ++)
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* sigma2.c

*

* Conputer Science 50
* David J. Ml an

*

* Adds the nunbers 1 through n.

*

* Denpnstrates recursion.
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#i ncl ude <cs50. h>
#i ncl ude <stdio. h>

/'l prototype
int sigma(int);

int
mai n(voi d)
{
/1 ask user for a positive int
int n;
do
{
printf("Positive integer please: ");
n = Cetlnt();
}
while (n < 1);
/1 conpute sumof 1 through n
int answer = sigma(n);
/'l report answer
printf("%l\n", answer);
}
/*

* Returns sumof 1 through m returns O if mis not positive.
*/

int

sigma(int m

{
/'l base case
it (m<=0)
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return 0
ecursive case

return (m+ sigm(m1l));
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*

stringl.c

Conput er Sci ence 50
David J. Mal an

Prints a given string one character per |ine.

Denonstrates strings as arrays of chars and use of strlen
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#i ncl ude <cs50. h>
#i ncl ude <stdio. h>
#i ncl ude <string. h>

int

mai n(voi d)

{

/1 get line of text
string s = GetString()

/1 print string, one character per |ine

it (s !'= NULL)

{
for (int i =0; i < strlen(s); i++)
{

char ¢ = s[i];
printf("%\n", c);
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*

string2.c

Conput er Sci ence 50
David J. Mal an

Prints a given string one character per |ine.

Denpnstrates strings as arrays of chars with slight optimzation
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#i ncl ude <cs50. h>
#i ncl ude <stdio. h>
#i ncl ude <string. h>

int

mai n(voi d)

{

/1 get line of text
string s = GetString()

/1 print string, one character per |ine

it (s !'= NULL)

{
for (int i =0, n=strlen(s); i <n; i++)
{

printf("%\n", s[i]);
}
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